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CHAPTER  1:  DISCUSSION  OF  LIMITATIONS  AND 

INSTRUCTIONS  FOR  USE 


This  volume  presents  the  analytical  results  of  this  study  in  a 
format  which  permits  quick  estimates  of  cost  impact  to  be  made.  Cost 
sensitivity  coefficients  are  presented  for  each  aircraft  type  within  the 
business/corporate  user  category;  however,  cost  impact  relationships  are 
given  for  turbine-powered,  fixed-wing  aircraft  only. 

As  an  aid  to  "setting  up  the  problem"  and  using  the  charts  properly, 
a general  procedure  is  presented  in  this  chapter  as  a guideline  for  the  general 
cost  impact  evaluation  process.  A number  of  worksheets  and  supplementary  data 
are  included  to  facilitate  the  analysis. 

Once  the  user  of  this  document  gains  familiarity  with  the  use  of  the 
cost  sensitivity  and  cost  impact  relationships,  his  approach  can  be  more 
flexible  and,  in  many  cases,  some  steps  in  the  generalized  procedure  may  be 
skipped.  The  generalized  procedure  is  intended  to  provide  a guideline  for 
consistent  evaluation  of  cost  impacts  resulting  from  regulatory  changes. 
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Scope 


The  scope  of  cost  sensitivity  and  cost  impact  evaluations 
permitted  by  the  data  presented  in  this  volume  is  determined  by  the 
scope  of  the  analysis  and  capabilities  of  the  methodology  and  data 
base  discussed  in  Volume  II.  Briefly  summarized  this  scope  includes: 

(1)  Typical  costs  of  owning  and  operating  various  business 
aircraft  types.  Therefore,  the  level  of  detail 
involved  does  not  permit  analysis  by  aircraft  make 
and  model;  rather , the  average  characteristics  of  all 
aircraft,  new  and  used,  of  a given  type  (e.g.,  twin 
engine  piston)  are  the  basis  for  analysis. 

(2)  FAA  definitions  of  aircraft  types  are  used  since  they 
provide  the  link  into  historical  data  and  past  work. 
Definitions  of  aircraft  types  are  given  in  Table  1. 

(3)  Cost  sensitivity  analysis  is  based  on  the  specifica- 
tion of  major  cost  centers,  which  include  all  the 
important  costs  of  ownership  and  operation.  These 
are  defined  in  Table  2. 

(4)  Cost  impacts  on  activity  are  measured  in  terms  of 
two  basic  activity  measures: 

- number  of  aircraft  (ownership) 

- annual  hours  flown  (volume  of  flying) . 

Other  activity  measures  can  be  derived  from  these 
by  using  appropriate  performance  characteristics, 
traffic  statistics,  etc. 

(5)  The  information  provided  in  this  volume  is  intended 
to  provide  useful  inputs  to  FAA  forecasters  and 
policymakers.  Policy  recommendations  are  not  part 
of  the  scope  of  this  study. 

When  background  information,  in  addition  to  data  presented  in 
this  volume,  is  needed,  the  analyst  should  refer  to  other  volumes  in  this 
report . 
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TABLE  1.  AIRCRAFT  TYPES 


Type  No.  Definition 

1 Single-engine  piston,  1 to  3 place 

2 Single-engine  piston,  4 place  and  over 

3 Twin-engine  piston,  under  12,500  lb  TOGW 

4 Twin-engine  piston,  over  12,500  lb  TOGW 

5 Multi-engine  piston,  over  12,500  lb  TOGW 

6 Twin-engine  turboprop,  under  20,000  lb  TOGW 

7 Twin-engine  turboprop,  over  20,000  lb  TOGW 

8 Twin-engine  turbojet/fan,  under  20,000  lb  TOGW 

9 Twin-engine  turbojet/fan,  over  20,000  lb  TOGW 

10  Multi-engine  turbojet/fan,  under  20,000  lb  TOGW 

11  Multi-engine  turbojet/fan,  over  20,000  lb  TOGW 

12  Rotary -wing,  piston  engine 


13  Rotary-wing,  turbine  engine 

14  Other 


TABLE  2.  COST  CENTER  DEFINITIONS 


Fuel  and  Oil  Costs  ($/hour) 

Fuel  and  oil  cost  per  hour  are  based  on  the  average  consumption 
rate  at  75  percent  power.  Airframe  and  engine  manufacturers 
recommended  fuel  type  were  used  for  all  calculations.  The  Fuel 
and  Oil  Cost  Center  includes  state  and  federal  fuel  tax. 

Airframe  and  Avionics  Maintenance 
and  Overhaul  Cost  (S/hour) 

This  cost  center  includes  all  labor  and  parts  costs  associated 
with  scheduled  and  unscheduled  airframe  and  avionics  maintenance 
and  overhaul. 

Engine  Maintenance  and  Overhaul  ($/hour) 

Engine  maintenance  and  overhaul  includes  costs  for  scheduled  and 
unscheduled  engine  maintenance,  overhaul,  100  hour,  1000  hour, 
and/or  annual  inspections.  Includes  also  midpoint  and  cycle 
costs  for  turbine  engines. 

Annualized  Investment  ($/year) 

As  developed  in  this  study,  the  annualized  investment  is  the 
average  after-tax  yearly  cost  of  ownership  of  the  aircraft, 
including  crew  costs. 

Hull  Insurance  ($/year) 

Hull  insurance  cost  is  the  annual  premium  paid  to  insure  the 
aircraft  against  damage  while  in  motion  or  at  rest.  A 
deductible  amount  is  normally  included. 

Liability  and  Medical  Insurance  ($/year) 

Liability  insurance  premiums  are  paid  to  insure  the  aircraft 
owner  against  damage  to  persons  or  property  by  reason  if 
his  operation  of  the  aircraft. 

Hangar,  Storage  and  Tie  Down  ($/year) 

Hangar,  storage  and  tie  down  rates  are  averaged  from  known 
regional  hangar  rates,  parking  fees,  and  manufacturer  sug- 
gested rates. 

Federal  Registration  Fee  and  Weight  Tax  ($/year) 


The  Federal  registration  fee  and  weight  tax  went  into  effect 
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TABLE  2.  (Continued) 


July  1,  1970.  The  rates  are: 

• Reciprocating  powered  aircraft  - $25  plus  $0.02  per 
pound  for  aircraft  of  gross  weight  over  2,500  plunds. 

• Turbine  powered  aircraft  - $25  plus  $0,035  per  pound 
of  gross  weight. 

Miscellaneous  ($/year) 

Miscellaneous  costs  include  allowance  for  the  state  aircraft 
registration  fees,  training,  catering,  landing  fees,  navigation 
materials,  airworthiness  directive  requirements  and  minor 
modifications . 


Interpretation  of  Cost  Sensitivity 
and  Cost  Impact  Relationships 


Cost  Sensitivity  Relationships 

A proposed  change  in  regulations  may  affect  the  business/ corporate 
user  category  by  impacting  one  or  more  cost  centers.  Such  a change  in  a 
cost  center  can  be  converted  to  a corresponding  change  in  fixed,  variable, 
or  total  cost.  When  the  change  in  a cost  center  is  expressed  as  a per- 
centage change,  the  cost  sensitivity  relationships  presented  in  this 
volume  can  be  used  to  determine  the  corresponding  percentage  change  in 
fixed,  variable,  or  total  cost.  In  cases  where  a proposed  change  affects 
more  than  one  cost  center,  the  resultant  change  in  fixed,  variable,  or 
total  cost  is  the  algebraic  sum  of  the  changes  occurring  in  each  cost 
center. 

The  magnitude  of  cost  center  changes  is  used  to  determine  per- 
centage changes  in  cost  centers  which  in  turn  are  used  to  determine  per- 
centage changes  in  fixed,  variable,  or  total  cost.  Percentage  changes 
in  fixed,  variable,  or  total  cost  can  then  be  converted  to  the  corres- 
ponding dollar  changes  by  multiplying  the  percentage  change  by  the 
appropriate  base  cost.  In  the  data  presented  in  this  volume,  the  base 
costs  shown  for  each  aircraft  type  are  based  on  the  1972  cost  structure 
for  each  segment,  expressed  in  constant  1970  dollars.  Therefore,  for 
years  other  than  1970  the  appropriate  conversions  and  adjustments  for 
inflation  are  required  between  the  current  year  (year  being  analyzed) 
and  the  base  year  (1970). 

Cost  Impact  Relationships 

In  this  report,  cost  impact  is  expressed  in  terms  of  changes 
in  two  fundamental  activity  measures:  (1)  the  number  of  hours  flown 

(volume  of  flying)  and  (2)  the  number  of  aircraft  (ownership).  Other 
measures  of  activity  can  be  derived  from  these  two  fundamental  measures 
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by  using  appropriate  perfor-ance  characteristics,  traffic  statistics, 
etc.  The  cost  impact  concept  implies  that  for  a change  in  ownership  or 
operating  cost  a corresponding  change  in  activity  would  result  purely 
from  cost  effects,  assuming  that  the  effects  of  other  noncost  variables 
remained  constant.  Regression  analysis,  as  discussed  in  Volume  II  of 
this  report,  was  used  to  determine  the  influence  of  important  cost 
and  noncost  factors  ir.  explaining  behavior  within  the  business/corporate 
user  category.  The  cost  impact  relationships  presented  in  this  volume 
show  only  the  cost  effects  on  activity  by  holding  the  level  of  noncost 
variables  constant  at  the  appropriate  1970  levels. 

In  Chapter  2,  Volume  II,  results  of  the  regression  analysis 
indicate  that  only  the  turbine -pe. ere J aircraft  activity  can  be 
explained,  with  any  confidence  , regression  model  of  the 

previous  Cost  Impact  Study.  Therefore,  the  cost  impact  analysis  guide 
presented  in  this  Volume  is  applicable  to  the  turbine  powered  aircraft 
types  only. 

The  cost  impact  relationships  were  determined  using  1970  as  a 
base  year.  Proposed  regulatory  changes  obviously  can  occur  in  years 
other  than  1970;  but,  the  relationship  between  cost  and  noncost  variables 
can  be  assumed  to  be  relatively  stable  over  the  near  future.  Therefore, 
the  percentage  changes  in  activity  indicated  on  the  appropriate  cost 
impact  relationship  curves  can  be  applied  directly  to  projections  of 
activity.  However,  if  in  the  judgment  of  the  analyst  substantial 
changes  in  the  relative  levels  of  noncost  variables  are  likely  to  occur 
in  the  year  being  analyzed,  then  calculations  of  activity  changes  should 
be  made  directly  from  the  regression  equations.  The  regression  equa- 
tions have  been  summarized  in  Table  3 for  this  purpose. 
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TABLE  3.  SUMMARY  OF  REGRESSION  EQUATIONS 

POOLED  TURBINE  POWERED  AIRCRAFT  MODEL 


Number  of  Aircraft 


PRD 

FC 


In  N = - 3.59  + 0.732  In  H + 0.751  In 
+ 1.20  In  (N-l)  + 0.551  In  PRF 
In  H = - 1.158  + 2.478  In  ECH  - 0.535  In  VC 

Definition  of  Variables 

In  - denotes  the  variable  is  converted  to  its  natural  logarithm 
ECH  = the  value  of  executive  time  per  hour 
FC  = the  annual  fixed  cost  of  the  aircraft 

H = the  number  of  hours  flown 

N = the  number  of  aircraft 

(N-l)  = the  number  of  aircraft  in  the  year  immediately  preceding 

the  year  under  consideration 

PRD  = aircraft  productivity,  expressed  as  seat  miles  per  hour 
PFR  = corporate  profits  before  tax 

VC  = the  variable  cost  per  hour  of  aircraft  operation 
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TABLE  3.  SUMMARY  OF  REGRESSION  EQUATIONS 

POOLED  TURBINE  POWERED  AIRCRAFT  MODEL 


Number  of  Aircraft 

PRD 

In  N = - 3.59  + 0.732  In  H + 0.751  In  — 

+ 1.20  In  (N-l)  + 0.551  In  PRF 

In  H = - 1.158  + 2.478  In  ECH  - 0.535  In  VC 


In 

ECH  = 
FC 
H 
N 

(N-l)  = 

PRD  = 
PFR  = 
VC 


Definition  of  Variables 

denotes  the  variable  is  converted  to  its  natural  logarithm 

the  value  of  executive  time  per  hour 

the  annual  fixed  cost  of  the  aircraft 

the  number  of  hours  flown 

the  number  of  aircraft 

the  number  of  aircraft  in  the  year  immediately  preceding 
the  year  under  consideration 

aircraft  productivity,  expressed  as  seat  miles  per  hour 
corporate  profits  before  tax 

the  variable  cost  per  hour  of  aircraft  operation 


EVALUATION  PROCEDURE 

The  starting  point  for  evaluation  of  cost  effects  due  to  a 
proposed  regulatory  change  is  a careful  review  of  all  available 
documentation  describing  the  change.  Then  the  procedure  outlined 
below  can  be  followed  to  evaluate  cost  sensitivity  and  cost  impact 
on  the  business/corporate  user  category. 

A.  Aircraft  Types  Affected 

(1)  Identify  from  Table  1,  the  aircraft  types  affected 
by  the  proposed  change.  Cost  sensitivity  can  be 
evaluated  for  types  1,  2,  3,  6,  7,  8,  9,  11,  12, 
and  13.  Cost  impact  can  be  evaluated  only  for 
turbine -powered  aircraft. 


B.  Cost  Centers  Affected 

(1)  Check  the  cost  centers  affected  by  the 

proposed  change  in  Worksheet  A-l.  These 
are  the  cost  centers  to  be  analyzed  in 
this  evaluation.  The  cost  centers  most 
likely  to  be  affected  by  various  attributes 
of  a proposed  change  are  checked  below,  as 
a guide. 


MISCELLAKKlUS 
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C.  Quantitative  Effect  of  Proposed  Change  on 

Variable  Cost  Centers 

(1)  Variable  costs  are  associated  with 
operation  of  a given  aircraft  type 
and  are  expressed  in  dollars  per 
hour. 

(2)  Are  the  effects  of  inflation  included  in 
the  estimates  of  variable  cost  changes 
in  the  analysis? 

a.  Yes.  Enter  cost  changes  in 

current  dollars  column  on 
Worksheets  B (e.g.,  a cost  change 
effective  in  1975  is  expressed  in 
terms  of  1975  dollars). 

b.  No.  Enter  cost  changes  in  constant 

dollars  column  on  Worksheets  B 
(e.g.,  a cost  change  effective  in 
1975  is  expressed  in  terms  of  1970 
dollars) . 

(3)  If  cost  changes  are  in  terms  of  current  dollars 
(2. a above),  convert  to  constant  1970  dollars 
and  enter  on  Worksheets.  Refer  to  data 
presented  in  Figure  1 for  conversion  factors 
between  current  dollars  and  constant  1970 
dollars  at  various  average  inflation  rates. 

In  order  to  use  results  of  variable  cost- 
sensitivity  analysis  as  inputs  to  cost  impact 
analysis,  all  costs  must  be  expressed  in  terms 
of  1970  dollars. 

(4)  Fuel  and  Oil  (F) 

a.  For  all  aircraft  types  affected  by  the 
proposed  change,  indicate  the  amount  of 
fuel  and  oil  cost  change,  in  dollars  per 
gallon,  on  Worksheet  B-l.  Enter  costs 
in  constant  (1970)  or  current  dollar 
columns  on  Worksheet  B-l  as  determined 
in  C(2)  above. 


r 


1970  Equivalent  dollars  = f (Current  dollars) 


FIGURE  1.  CONVERSION  OF  CURRENT  DOLLARS  TO 
1970  EQUIVALENT  DOLl'.RS 
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b.  Average  fuel  consumption  rates 
(gallons  per  hour)  for  each 
aircraft  type  are  snown  in 
Worksheet  B-l.  Multiply  fuel 
and  oil  center  change  (dollars 
per  gallon)  by  fuel  consumption 
rates  (gallons  per  hour)  to  get 
fuel  and  oil  cost  center  change 
(dollars  per  hour). 

c.  Calculate  percentage  change  in 
fuel  and  oil  cost  center  (%AF), 
and  enter  on  Worksheet  B-l: 


%AF 


Cost  Center  Change 
Base  Cost 


x 100% 


(5)  Airframe  and  Avionics  Maintenance  and  Overhaul  (A) 

a.  Estimate  net  increment  per  hour  of 
operation  and  enter  on  Worksheet  B-2. 

b.  Calculate  percentage  change  in  Airframe 
and  Avionics  Maintenance  and  Overhaul 

Cost  Center  (%AA)  and  enter  on  Worksheet  B-2: 


„ . - Cost  Center  Change 
~ Base  Cost 


x 100% 


(6)  Engine  Maintenance  and  Overhaul  (E) 


a.  Estimate  net  increment  per  hour  of 
operation  and  enter  on  Worksheet  B-3. 

b.  Calculate  percentage  change  in  cost 
center  (7°AE)  and  enter  on  Worksheet  B-3: 


Cost  Center  Change 
Base  Cost 


x 100%  . 


D.  Variable  Cost  Sensitivity 

(1)  Summarize  quantitative  effects  on  variable  cost 
centers  as  determined  in  Worksheets  B-l,  B-2, 
and  B-3  by  entering  on  Worksheet  C-l. 
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(2)  Using  the  appropriate  Variable  Cost  Sensitivity 
Coefficient  (Table  4)* for  each  percentage 
change  in  cost  center  value  (e.g.,  7.AF) 
calculate  the  corresponding  percentage  change 

in  variable  cost  (7.AVC)  and  enter  on  Worksheet  C-l. 

%AVC  = 7>AF  x sensitivity  coefficient 

Cost  Sensitivity  Coefficients  are  given  in 
Chapter  2 of  this  Volume. 

(3)  Add  percentage  changes  in  variable  cost  due  to 
changes  in  each  variable  cost  canter  to  get 
total  percentage  change  in  variable  cost  for 
each  aircraft  type.  Enter  in  Worksheet  C-l. 

(These  values  will  be  used  to  enter  the  Cost 
Impact  Relationships). 

E.  Quantitative  Effect  of  Proposed  Change  on  Fixed  Cost  Centers 

(1)  Fixed  costs  are  associated  with  ownership  of 
an  aircraft  and  are  expressed  in  dollars  per 
year. 

(2)  Are  the  effects  of  inflation  included  in  the 
estimates  of  fixed  cost  changes  in  this  sens- 
itivity analysis?  In  order  to  use  results  of 
fixed  cost  sensitivity  analysis  as  inputs  to 
cost  impact  analysis,  all  costs  must  be  ex- 
pressed in  terms  of  constant  1970  dollars. 

a.  Yes.  Enter  cost  changes  in  current 

dollar  column  on  Worksheets. 

b.  No.  Enter  cost  changes  in  constant 

1970  dollar  column  on  Worksheet  D-l. 

If  cost  changes  are  in  terms  of  current 
dollars,  convert  to  constant  1970  dollars 
and  enter  on  Worksheets.  Refer  to 
Figure  1 for  conversion  factors  between 
current  dollars  and  constant  1970  dollars 
at  various  average  inflation  rates. 

(3)  Annualized  Investment  (AI) 

Influence  coefficients  indicate  the  dependence 
of  annual  ownership  costs  on  the  values  of  sales 
tax,  investment  tax  credit,  mortgage  interest 
rate,  salaries,  and  aircraft  purchase  price. 

Table  5*  gives  the  influence,  coefficients  for 
the  composite  business/corporate  user  category 
for  each  aircraft  type. 


* Included  in  Chapter  2,  pages  35  and  36,  respectively. 
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The  influence  coefficient  for  aircraft  purchase 
price  is  used  to  convert  before-tax  equipment 
or  modification  costs  to  equivalent  annual 
after-tax  costs.  For  consistency,  it  is 
recommended  that  all  annualized  investment 
changes  be  computed  in  constant  1970  dollars. 

a.  List  average  investment  cost  of 
equipment  (or  modification)  required 
by  the  proposed  regulatory  change  in 
Worksheet  D-l.  Convert  these  costs  to 
1970  dollars. 

b.  Divide  investment  cost  by  the  average 
aircraft  purchase  price  factors  shown 
in  Worksheet  D-l.  This  yields  the 
percentage  change  in  costs. 

c.  Multiply  by  the  influence  coefficients 
shown  in  Worksheet  D-l  to  obtain  the 
percentage  increment  in  annualized 
investment . 


(4)  Hull  Insurance  (H) 


a.  A change  in  hull  insurance  premium  is 
associated  with  a change  in  hull  value 
(i.e.,  equipment  or  modification  required). 
Enter  change  in  hull  value  (Equipment  Cost 
from  Worksheet  D-l)  on  Worksheet  D-2. 

b.  Multiply  change  in  hull  value  by  premium 
rate  shown  in  Worksheet  D-2  and  enter  in 
cost  center  change  column. 

c.  Calculate  percentage  change  in  Hull 
Insurance  cost  center  (7<>AH)  and  enter 
on  Worksheet  D-2 


Cost  Center  Change 
/oAH  = _ 

Base  Cost 


1007, 


(5)  Medical  and  Liability  Insurance  (L) 

a.  Determine  cost  center  change  and  enter  on 
Worksheet  D-3. 
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b.  Calculate  percentage  change  in  Medical 

and  Liability  Insurance  (%AL)  Cost  Center 
and  enter  on  Worksheet  D-3: 


0 _ Cost  Center  Change  , 

/oAL  ~ -j-j  x luO/s  • 

Base  Cost 

(6)  Hangar,  Storage,  and  Tiedown  (S) 


a.  Enter  cost  center  changes  on  Worksheed  D-4. 

b.  Calculate  percentage  change  in  cost  center 
(%>AS)  and  enter  on  Worksheet  D-4: 


= Cost  Center  Change 
Base  Cost 

(7)  Federal  User  Charges  (T) 


a.  This  cost  center  includes  the  Federal 

registration  fee  and  weight  tax  effective 
July  1,  1970.  The  base  costs  shown  in 
Worksheet  D-5  are  based  on  $25  registration 
fee  plus  weight  tax  at  the  rates  of 

1.  $.02  per  lb.  for  piston  aircraft 
over  2,500  lb.  TOGW. 

2.  $.035  per  lb.  for  turbine -powered 
aircraft. 


b.  Determine  change  in  cost  center  and  enter 
on  Worksheet  D-5. 


c.  Calculate  percentage  change  in  cost  center 
(%AT)  and  enter  on  Worksheet  D-5 


%AT 


Cost  Center  Change 
Base  Cost 


x 100%  . 


d.  If  proposed  change  includes  differential 
changes  for  various  segments,  fill  out 
one  Worksheet  D-5  for  each  group  of  user 
categories  involved. 


(8)  Miscellaneous  (M) 


a. 


Determine  changes  in  cost  center  and 
enter  on  Worksheet  D-6 
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b.  Calculate  percentage  change  in  cost 

center  (%AM)  and  enter  on  Worksheet  D-6: 


7»AM 


Cost  Center  Change 
Base  Cost 


100% 


F.  Fixed  Cost  Sensitivity 


(1)  Summarize  quantitative  effects  on  fixed  cost 
centers,  as  determined  in  (E) , by  entering 
on  a separate  Worksheet  E-l. 

(2)  Using  the  appropriate  Fixed  Cost-Sensitivity 
Relationships  (Table  6)* for  each  percentage 
change  in  cost  center  value  (e.g.,  %AAI) 
calculate  the  corresponding  percentage 
change  in  Fixed  Cost  (%AFC)  and  enter  on 
Worksheet  E-l.  %AFC  = %AAI  x Sensitivity 
Coefficient. 

(3)  Add  percentage  changes  in  fixed  cost  due  to 
changes  in  each  fixed  cost  center  to  get 
total  percentage  change  in  fixed  cost  for 
each  aircraft  type.  Enter  on  Worksheet 
F-l.  (These  values  will  be  used  to  enter 
cost  impact  relationships.) 

G.  Total  Cost  Sensitivity 


(1)  Summarize  quantitative  effects  on  Variable  and 
Fixed  Cost  Centers,  as  determined  in  (C)  and 
(E),  by  entering  percentage  changes  on  a separate 
Worksheet  F-l. 

(2)  Using  the  appropriate  Total  Cost  Sensitivity 
Relationships  (Table  7)*  for  each  percentage 
change  in  cost  center  value  (E.B.  , 7»AF) 
calculate  the  corresponding  percentage  change 
in  Total  Cost  (7.ATC) , and  enter  on  Worksheet 
F-l.  Summarize,  on  Worksheet  F-l,  by  adding 
total  7.ATC  for  each  aircraft  type  . 

(3)  If  desired,  the  magnitude  (in  1970  dollars)  of 
cost  changes  associated  with  total  7.ATC  value 
for  each  aircraft  type  can  be  determined  using 
Worksheet  F-2,  by  multiplying  the  base  cost  by 
the  appropriate  7«ATC  value.  [The  magnitude  of 
cost  changes  in  each  cost  center  has  been 
determined  in  (C)  and  (E)] . 


* Included  in  Chapter  2,  pages  37  and  38,  respectively. 
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H.  Cost  Impact  Est imate- -Turbine  Aircraft  Utilization 

(1)  Summarize  Variable  Cost  Sensitivity  values  — 
total  7oAVC  for  each  aircraft  type-- (from  Worksheet 
C-l)  on  Worksheet  G-l. 

(2)  Using  the  appropriate  Cost-Impact  Relationships 
(Figure  2 ),  for  each  value  of  total 

%AVC,  read  the  corresponding  value  for  percentage 
change  in  fleet  utilization  and  enter  on  Worksheet 
G-l. 

(3)  Enter  base  year  values  of  utilization  on  Worksheet 
G-l  and  calculate  magnitude  of  utilization  changes 
by  multiplying  by  appropriate  percentage  change  in 
fleet  utilization.  If  desired,  base  year  values 
can  be  adjusted  for  the  calculated  change  in  hours 
flown  and  entered  on  Worksheet  G-l  as  net  utilization. 

I.  Cost-Impact  Estimate--Fleet  Size 

(1)  Summarize  Fixed  Cost  Sensitivity  Values--total  %AFC 
for  each  aircraft  type--(from  Worksheet  E-l)  on 
Worksheet  H-l,  using  a separate  worksheet. 

(2)  Using  the  appropriate  Cost-Impact  Relationships 
from  Figure  3,  for  each  value  of  total 

7oAFC,  read  the  corresponding  value  for  percentage 
change  in  fleet  size  and  enter  on  Worksheet  H-l. 

(3)  Enter  base  year  values  of  fleet  size  on  Worksheet 
H-l,  and  calculate  magnitude  of  fleet  size  changes 
by  multiplying  by  appropriate  fleet  size  percentage 
changes.  If  desired,  base  year  values  can  be  ad- 
justed for  the  calculated  change  in  fleet  size  and 
entered  as  net  fleet  size  on  Worksheet  H-l. 
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CHAPTER  2:  COST-SENTS ITIVTTY  CHARTS 

This  portion  of  Volume  III  presents  the  Cost-Sensitivity 
Coefficients  for  each  aircraft  type  within  the  business /corporate  user 
category.  The  charts  can  be  used  in  conjunction  with  the  Cost-Impact 
Relationships  shox/n  in  Chapter  3 of  this  volume;  or  they  can  be  used 
independently  to  determine  fixed,  variable,  and  total  cost  sensitivity 
to  changes  in  fixed  or  variable  cost  centers.  To  conduct  a general 
cost  impact  evaluation  of  a proposed  regulatory  change,  the  limitations 
andinstructions  in  Chapter  1 of  this  volume  should  serve  as  guidelines 
for  the  use  of  the  figures  in  this  chapter. 


TABLE  5.  INFLUENCE  COEFFICIENTS  ON  THE  ANNUAL  COST  OF  OWNERSHIP 
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TABLE  6.  FIXED  COST  SENSITIVITY  COEFFICIENTS 

COMPOSITE  BUSINESS /CORPORATE  USER  CATEGORY 


TABLE  7.  TOTAL  COST  SENSITIVITY  COEFFICIENTS 

COMPOSITE  BUSINESS/ CORPORATE  USER  CATEGORY 
AFTER  TAX  - 1972  DATA 
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CHAPTER  3:  COST-IMPACT  CHARTS 


This  portion  of  Volume  III  contains  the  Cost-Impact  Relation- 
ships for  turbine  powered  aircraft  only.  These  charts  are  intended  to 
be  used  in  conjunction  with  the  Cost-Sensitivity  Relationships  presented 
in  Chapter  2,  and  the  instructions  and  limitations  for  cost-impact  eval- 
uation discussed  in  Chapter  1 of  this  volume. 

Figures  are  included  for  the  two  fundamental  activity  variables 
analyzed  in  this  cost  impact  study:  fleet  utilization  and  fleet  size. 

Two  types  of  cost  impact  charts  are  presented  for  each  activity  measure: 
(1)  figures  showing  percentage  change  in  activity  versus  percentage 
change  in  cost  (fixed  or  variable)  and  (2)  figures  showing  calculated 
activity  levels  for  base  year  1970  versus  percentage  change  in  cost 
(fixed  or  variable). 

The  preferred  method  for  utilizing  the  cost  impact  charts  is 
in  conjunction  with  the  worksheets  and  procedure  given  in  Chapter  1 of 
this  Volume.  Base  costs  (1970  base  year)  for  converting  percentage 
changes  to  corresponding  dollar  values  are  given  in  the  worksheets  in 
Chapter  1.  However,  since  it  may  sometimes  be  more  convenient  to 
by-pass  the  worksheets  in  making  quick  estimates  of  cost  impact,  base 
year  costs  have  been  summarized  on  the  cost  impact  charts  which  show 
calculated  levels  of  activity  for  base  year  1970. 
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FIGURE  4.  IMPACT  OF  VARIABLE  COST  CHANGES  ON  UTILIZATION 
OF  INDIVIDUAL  TURBINE  AIRCRAFT  TYPES 


APPENDIX  A 


EXAMPLE  OF  COST  IMPACT  EVALUATION  PROCEDURE 

To  illustrate  the  evaluation  procedure  outlined  in  Chapter  1, 
an  example  is  used  in  which  it  is  hypothesized  that  a new  $4,000  "black 
box"  is  to  become  mandatory  on  all  business/corporate  aircraft.  The  nature 
of  the  device  is  unimportant  for  our  purposes  here,  but  is  chosen  to  require 
increments  in  both  fixed  and  variable  costs.  The  variable  cost  increment 
results  from  an  additional  assumption  that  maintenance  costs  for  the  device 
will  average  50  cents  per  hour  of  operation. 

The  steps  in  the  procedure  follow  the  outline  beginning  on  page  9 
of  Chapter  1. 

Step  A:  Aircraft  Types  Affected 

In  this  example,  all  ten  types  under  consideration  are  affected 
by  the  cost  sensitivity  portion,  whereas  the  cost  impact  can  be  evaluated 
only  for  the  turbine-powered  fixed-wing  aircraft. 

Step  B:  Cost  Centers  Affected 

As  an  item  of  "Required  Equipment",  the  affected  cost  centers 
are  the  Airframe  and  Avionics  Maintenace  and  Overhaul  center  under  variable 
costs,  and  the  Annualized  Investment  and  Hull  Insurance  cost  centers  under 
the  fixed  cost  items. 

These  are  checked  on  Worksheet  A-l. 

Step  C:  Quantitative  Effect  of  Proposed  Change 

on  Variable  Cost  Centers 


(1)  The  only  variable  cost  center  affected  is  Airframe 
and  Avionics  Maintenance  and  Overhaul.  The  cost 
increment  is  50  cents  (1975  dollars)  per  hour. 
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WORKSHEET  A-l.  COST  CENTERS  AFFECTED  BY  PROPOSED  CHANGE 


(2) 
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Costs  are  given  in  1975  dollars  and,  therefore 
must  be  converted  to  1970  dollar  equivalents. 

The  avionics  maintenance  cost  values  are  entered 
in  the  "current  year"  column  of  Wo~ksheet  B-2. 

(3)  Figure  1 of  Chapter  1 indicates  a conversion  factor 
of  0.78,  assuming  an  average  inflation  of  5 percent. 
Thus,  in  this  example,  1975  dollars  will  be  multiplied 
by  0.78  to  convert  to  1970  dollar  equivalents.  These 
values  are  shown  in  the  "Constant  1970"  column  on 
Worksheet  B-2. 

(4)  Omitted. 

(5)  The  percentage  change  in  the  cost  center  is  obtained 
by  dividing  the  Cost  Center  Change  by  the  Base  Cost 
for  each  aircraft  type  and  then  multiplying  by  100. 
These  values  are  entered  on  Worksheet  B-2. 

Step  D:  Variable  Cost  Sensitivity 

(1)  The  percentage  change  in  the  variable  cost  center 
is  entered  on  Worksheet  C-l.  In  this  case,  only 
the  Airframe  and  Avionics  center  is  affected. 

(2)  From  Table  4 on  page  35,  the  cost  sensitivity 
coefficient  is  obtained  for  each  aircraft  type. 

Then,  the  percentage  change  in  variable  cost  is 
computed  from 

% A VC  = % A A x sensitivity  coefficient. 

These  values  are  entered  on  Worksheet  C-l. 

(3)  The  total  percentage  change  is  entered  on  the  extreme 
right  column  of  Worksheet  C-l. 


FUEL  AND  OIL  (F)  AIRFRAME  & AVIONICS  (A)  ENGINE  (E)  TOTAL 


Step  E:  Quantitative  Effect  on  Fixed  Cost  Centers 

Two  fixed  cost  centers  are  affected:  Annualized  Investment 
and  Hull  Instuance. 

(3)  a.  Annualized  Investment.  The  cost  in  1975 
dollars  is  $4,000.  This  is  converted  to 
1970  dollars,  as  in  the  variable  cost  case, 
by  applying  a conversion  factor  of  0.78. 

This  value  is  entered,  for  each  aircraft 
type,  under  "Equipment  Cost  - 1970  Dollars" 
on  Worksheet  D-l. 

b.  The  equipment  cost  is  divided  by  the 
Purchase  Price  Factor  to  arrive  at  the 
Percentage  Change  in  Price  on  Worksheet  D-l. 

c.  The  previous  results  are  multipled  by  the 
respective  influence  coefficients  on  Worksheet 
D-l  to  determine  the  percentage  increment  in 
Annualized  Investment. 

(4)  Hull  Insurance 

a.  The  change  in  hull  value  is  entered  in 
1970  dollars  on  Worksheet  D-2. 

b.  Multiplying  by  the  respective  premium 
rate  for  each  aircraft  type  determines  the 
insurance  cost  change,  which  is  also  entered 
on  the  Worksheet. 

c.  The  percentage  change  in  Hull  Insurance 

is  obtained  by  dividing  the  previous  result  by 
the  Base  Costs  tabulated  on  Worksheet  D-2,  and 
multiplying  by  100. 
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Step  F:  Fixed  Cost  Sensitivity 

(1)  The  results  of  Step  E are  summarized  on 
Wort  sheet  E-l. 

(2)  Multiplying  by  the  appropriate  Fixed  Cost 
Sensitivity  relationship  from  Table  6 on 
page  37,  the  percentage  increments  in  fixed 
costs  are  computed  and  entered  on  the  Worksheet. 

(3)  The  total  percentage  changes  in  fixed  costs  are 
obtained  by  adding  the  increments  from 
Annualized  Investment  and  Hull  Insurance. 

Step  G:  Total  Cost  Sensitivity 

(1)  The  percentage  increments  in  each  cost  center, 
from  Worksheets  B-2,  D-l,  and  D-2,  are  entered 
in  the  appropriate  columns  of  Worksheet  F-l. 

(2)  Multiplying  by  the  Total  Cost  Sensitivity 
coefficients  of  Table  7 on  page  38,  the  increments 
in  total  cost  are  obtained,  for  each  cost  center, 
and  entered  in  Worksheet  F-l.  The  individual 
increments  are  then  added  to  obtain  the  complete 
percentage  increments  in  total  cost. 

Step  H:  Cost  Impact  Estimate  - Turbine 

Aircraft  Utilization 

(1)  The  percentage  increments  in  variable  costs  (from 
Worksheet  C-l)  are  entered  for  each  turbine- 
powered  fixed-wing  aircraft  type  on  Worksheet  G-l. 

(2)  If  the  increments  were  sufficiently  large,  the 
percentage  change  in  aircraft  utilization  could  be 
read  directly  from  Figure  2 on  page  40.  In  this 
case,  because  of  the  small  cost  increments,  it  is 
better  to  compute  the  impact  directly  from  the 
regression  equation  on  Table  3 on  page  8.  The 


WORKSHEET  E -1 . FIXED  COST  (FC)  SENSITIVITY 


WORKSHEET  G-l.  COST  IMPACT  ESTIMATE  - TURBINE  AIRCRAFT  UTILIZATION 
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desired  percent  utilization  change  is  obtained 
by  multiplying  the  percentage  increment  in 
variable  cost  by  the  appropriate  coefficient 
(-0.535).  These  values  are  entered  on  Worksheet 
G-l. 

(3)  If  desired,  the  base  utilization  rate  for  the 
year  in  question  can  be  multiplied  by  the 
percentage  utilization  change  just  computed 
to  obtain  an  absolute  change  in  the  prediction 
of  hours  flown.  As  an  example,  the  1972  utiliza- 
tion data  from  Volume  IV  has  been  used  on  the 
sample  worksheet. 

Step  I:  Cost  Impact  Estimate — Fleet  Size 

(1)  The  total  increments  in  fixed  costs,  from 
Worksheet  E-l,  are  entered  on  Worksheet  H-l 
for  each  turbine  aircraft  type. 

(2)  If  these  increments  had  been  sufficiently  large. 

Figure  3 on  page  41  could  have  been  used  to 

estimate  the  percentage  increment  in  fleet  s’ze. 

Instead,  the  appropriate  coefficient  from  the 

regression  equation  of  Table  3 (0.751)  is  used 

PRD 

as  a multiplier.  (Note  that  In  - = In  PRD  - In  FC, 

r L. 

the  appropriate  multiplier  then,  is  -0.751.) 

(3)  Again,  using  the  1972  fleet  size  as  a reference,  the 
absolute  numbers  of  aircraft  can  be  computed  on 
Worksheet  H-l.  Note  that,  in  this  example,  only 
types  6 and  8 are  affected  enough  to  permit  round- 
off to  whole  aircraft  numbers. 


